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(54) PLANE LIGHT SOURCE AND DISPLAY ELEMENT USING THE SAME 



(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an inexpensive 
and practicable plane light source of collimating light. 
SOLUTION: This plane light source has plural light 
emitting elements 2 (LED chips) which are scattered on 
a plane and optical elements 4 (microlens arrays) 
arranged in correspondence to the exit light of these light 
emitting elements and is so constituted that the light 
transmitted through the optical elements is emitted 
approximately perpendicularly (as collimating light) to the 
plane. 
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1 

in** 1 1 ^m^&G.-t-zmifo&ftm* t . « 

5&ftiit?-©/±lM#K*ttE: S-frTEBSii****?- fc £ 

-/u K»ra rtT?^ra v— rwrMztt r> cue 

[1**1 5 ] M&g l SB«c©¥E3feiB£ fcttll** 2 

rnwof 6 ] mm i b*©™^** fcttit^js 2 

ft 9 . S£*£ft#(*iS¥Bfti®* tri*™**!***- b 

iw#»7] sate¥B)tj!ix«¥B)tai3sgii, uv 

3 ~ 6 >1**t/0» 1 VEffiOXflftlKF'. 

[n** 9 ] . tiiiB***?-!*^ ? n wyxr w ■? 

M*ff l 0 ] tMR%&m*tt iy-u yXT W -C 
fc 5 r fc t 1XIJ2 fei&©¥BJfe«S 0 

[IMtfl l 1 1 tilKSMtm* tt«4ttl*RrtB4*fto 

flki l GftBVBttSK. 

[fS*« 1 3 ] lWB»«**tt#«*fctt««EL-e 40 
*« £ t &#1&i:1-£ft*® 1 fEi&©¥Eft)i<, 

[1***14] flne»***i±FED-e*>a::*«:» 
t» 1 IE«c©¥B»i. 

[0001] 

[»W©JRf5ailf£»l *»J!tt, LED^SrffiV>T 

«ffl«***KBWS *>©■(**>*. 
[000 2] 

[ftftOSff] itJSOLCD (ffltfi*^*^) f*tfcl£ 50 
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5 fc». HI 2 8 ©tESMSjaHfc^i-J: 5 *#fl-*|© 
ha^y h 1 0 0*>g>ffilfcftl 0 2im&'< 
0 1 KA&SJtSRI. 1 0 1 £5§j|§-f 

[0 0 0 3] ZiTMDM&Wk L"C, ftjfi"C»t»ftx<^A' 

>^2r3t (IPS^?) 3EK:. KAOX 

[0004] tzztK &.±.<o£?ts:Jr*.ti, GHxfcl 
&<Dmm>mt&m*.Z Zkt!:k'iz£r>=>xhT*s7'& 

[0 0 0 5] CRTftif©«3t»»M©^Si^ 

*/<*yu-c wJto*sas#*. e> *tr t > 5 . 11 2 9 ©&* 

Efc^f ±5lc, £1*, /<s»^9-< h»i U<y^y4 
1 0 3 04AK M^Vf-hZ 

^vfcJtTfo 1 ? (^•y^^'f N©ffl*t3tasBK:»LTI&S 
ilr-fo5) , m&'<**-l 0 1©89® tJtSr 
Jt«*i&.53tlttfc8Xtt7W/i'A 10 5 S-KJtS t©"C 
fc3= r©t#. IJIgP^©^^^ h-^ Sr^ifc-f-Sfc 
*^ ttfi'<*A' 10 1 O&iMM&K (H^ti-f) P*J«-ifc 
&ttl SrS^lt art * 5 »* U\ 
[0 0 0 6] C©3fctiSfeBX«7w/WAl 0 5li^"C 
©ay hSrl6]±$-frSfc©» Sf*L<ttmi^--© 

lCtt3t30SftieCA3t^-5©-e, ffifa® 1 0 1 SrSii-f 5 
A l 0 5*s-t©aiS3ftS:*^«!]'Hl£tfcS-arS©-C, 

tt, WR|SF9- 1 8 9 9 0 7, Xfi#M¥9- 

5 0 54 1 2IC hfflTF ^ixTV^5„ ^tl£Sfc^©«: 
*>9fcSJft**rRrtTt>Av\ r©4§£\ W*.ti'<v? 

LXmSLISJti-a,, «SSW83leKJ:9, CRTiPtS-t© 
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[0 0 0 7] &*5, Z<D±?t£V6="J *-h&tl1tyt% 



[0012] »*«3ffi«i©»Wtt. W#1iia 



t, cjie>*B«i*8M)*aa«*©AJWi«#s:»o=p taa. 111**4 egesntt. nwt*siE«© 

[0008] x v r ©± ^ /j:«^36^-©ffl^tt-ett* 9t<* 174-a> V%mft-?&fmi/—>r >v 

ItrS&gas&StfS, w©S^t)llS3y^— hSnfc3tSr G B 3 ft© L E Df ^ o^)ti^ 3 

[00 0 9] 5-7^/U-^!JSS<Tt,*7-^* s nr^i:'S , J, JtflJ 

*«K*JV^T«[, 31** B&= y y - V *nfc*«rWSMS Ks/ hftRtflKlb I CiS{S^-C#{g;=>^ h fc 4S. 

■Cdttt * h3l»B*l«lf Hfcfflre* 9 , *fc, n&* 5 |B«g©^WIiv IS*^ i f2®©¥®^ 

ffl©*v-7w^^-©^3tj@il#tt(wiS-g-Lt®Jt7 v^5. roflWtfciiitf, ¥B**»»fe©=»y*-l»* 

y^tt, ^ftV^^©^*M*©-C-E3taS-(bi4 s ^-C Sr. JfeMWLT»*ft*ftfiU &0Ffitt&DSv*E5* 

*m%Mb LtVSfc** r©¥B^M©ttlSt^«7V [0 0 13] *fc, K*^6|B«©»W», SWEJfe^ 

T-tSirV^KS^feofc,, r ©*&£•> B5£}fcS A>P ) ©ASt36Sr383fci!l : 3F-{cm-rS#«©W^nU'>' 

^S-efcSiv^BSH^fcofc. 30 ifcSifcSrfttfti LTV*S. ^©fll^KAixff, #&© 

[0 0 10] -tC-e, aRBWtt, «**«*-C=« y p«- ^*Sf i: LT©JB**W&©AW*fc*3l^fc*(£ 

[ooii] 3fiSnf«e*m©fe^e>*sri:Sr!t?fiaiL,r^5„ r 

[«BSr«ft-t-5fc»©^S] ±IBSWSrji^i-5fc ©^Kitttf, frfeft»affifi:CSWBrlB-e, He*)** 

«t>. gf*« l iate©58Wtt, VffiifcjSCS-t-Stlfc©* tfl^©7 -r -/u Kf— Jr ve-^WSIWs «r 

U tt*** ; fS:aiIL.fc*i4»¥BK# [0 0 14] *fc, HMt89Gft0891tt, miBSBAK 

UrKSEt-ait-rS ^ t LT^3 0 r©«^c •T-liLED-Cfc^rtSr^tUTV^. r©«fifetJ; 

^7t^?r2?>:7cl-Sa?iJU 1 to>^%m : f-^-< 9 o rs<ci-it3»^gr, u-v-x^lcj; ♦) a y p«— hjfelc* 

^e>tast*tufc3tett3t^*-?-*iiiauT=>y^-y>s -cfc^RGB^x-ig^-rscfc^-c^, 

fc, ai*«2|B«©»Wtt. 8»*«1I2«©¥®*SK Wffi-efot). IH607-f-A'Kf— »-vS/^Adnklcai 

fc, ttJpffi3t«©ta»*flHcA«*SrWHtBE¥BJ*aH»» re. fMtll 0ie®©5IWl4, SMEJSJtSW-* 

f 3 ©AAf^S:B&gii:tc<it6)^*S¥St> *»6«5Ct f«*fctti«ELfS>5i tSr#Stt UTW^S. r© 

Sr#mi LT^5„ r©#^l-iti«. JFB3W*»6A «j*fcJ:*ttf, »tIXliWS©iaEL h 

W-fSay ^-h3t«r, ^-7 5 5~«©ffilPl#ai-J: nyw^^S'-fe^) ^ ffi • iS^S^ELSrspB^K 
oTStt*lSlHBlSlS*v BftaSiLTKrSg-fSrirtfS 50 SB?iJ*^fc^»©^3te]Ki: L-Cff^^Ifg-CL'^X*?^ J: 
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5 

is, wmxte7* h y y??y4jinM2Dm\z&»& 

fc x UV*^b^rft3t3JHfe"Cfc6RGBjt*-e5Btf 
(OF ED (^-f-A'Ka^^a^^^) Sr¥ 10 

mat** mux**?* hv yyyy-fmz&vKmmv 

[0 0 15] 

«c^rr3pj5*»^Hffi»r®H-e*>5. H3ttH2K:«i- 
T?«J*U*:«t:*i-H-e*6. B5ttBl fc^-fLED 

T^at a/^yy * Kfc±s«*«>LED*>fliri&H-o 
* 9 , 7 rt^ ? :/ y y k«c xzmt 

<OLEDOflf^0ffc9, B8fi^y J^y^JfiWcJ: 30 
5a»«)LED©fllritB-C*)5. BlfciS^T. ltt = 
y y - V £ ftfc L E D**:tf«ti-«¥iB*«-e, 
K l iiUfE&K 3 ±^*S*tS«ko LEDf^2 

[0 0 16] H5^jo^-C, f®Sfi3±CM^tl5 
-Kf«2afc^SftfcpS^*i, *y-KH* 
#«*^LED*©ffiW^fT^ttS 0 B6tC*5V>T, # 

K*a«*/<^ -vc ctry- KftittActn* 

»9fl) ©LED^^^tr^fltHtBKIBM-a. r<z> 
!7^ft^7>f^ia^LEDf7^7y- 

k«« a i r y - mmw&A city* twegit 50 
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So *y-K*a«ffi^-vcctry-K#a«s 

[0 0 17] X, LED^yT^SrBS (B6) <0£ 5 

»0*«tl£L-C, ^y^2fcfflK3»IBO*-yXH* 
-f KOttBlcr y- K, * y- KH«i*r**t"Jx«, 
y-T J \r7K>-x^>'^2 c#«ifct?*T/J>SMfc"C*a. B 
7firo«ISr^i-t>cOT*fo5o H7lc*«f*T, #7*. 

wi^^Sttis i y- K*a 

¥*fcn, pS^ftp, T/-K««AT?«J«Snfc 
(BTf±9li) <DLED^y^*@f3£O^BSC|lig 
LED^y^Sr«|Rl#JCU #y-H 
ItSC^A y- K*Mfi^<#-i'CCfc»fl+ 5 J: 5 

Kl#L ED^^y T^HR Six*. LEDf^^V- 

or;- Kits a try- k#wMa c £«sh-£ 0 
* y - K#»«B/<# -ycct7;- K#3M** * 

-^ACfc«a«r«1-^ «ft (9® OLEDf^/ 

ft (-feJB^ ^> ft 5 T y - K*ffl«ffi A ^ y ^Jg 
»*lc«ttEKiBlc*y-K*iB«icc«r*Bt 

ftfc\ ^^ItHpnWft 

*T»rtLTtAV\ COB (Ch i p On B 

o a r d) tcrtltt\ J;9ft»Hb-Ct3. ft*5s mf^CO 
LEDTWMWMI^ #LED^-y^XttLEDSB 
3W»«>»*!l««r*-te-f Z>1t*>\z.* y- KftfimttC 
Ctry-K*ii«ffiAca»LED^IBItclggiHSrK 
*tTfeAv\ *fc % *y-K*ii®fg/^-vccir 

hy #^B»ft4T-CtAv\ Sfcfc. W»*iSi^»* 
»**r*»6fc», LEDoaHfclMiBlcKltflctrWA 

«***rLEDj>Hfc»*LTtAv^ *9 



[0 0l8]ofl:B^|:o^TRMt5. :5LfcL 
/TLitLEDf5//2$:RGB3fe'C«^n^ > 

WLEDfy/ttGaN^ ZnSe, S i C3Rfct 

i7^{:<t5M^^^7^ hfcftbSJ;54, ft 
S360-400 nm<OG a N^<Z)L E D^y 7\Z ± 5 

[0 0 2 0] B2l:*«5l^ Z. 5 LfcLEDf 
2fr»B»K3±fcE«U ^>oi/yXrW4t 

mmSl-C, tOt&^LEDfy7'2^lilmni 

*ai«^u>crtw, whaia m\m*tc&7* h y y 



(5) 4$BH 2002-49326 

8 

■*»*A3teB[i:*ft*6 J: 9lcv:/XKfttt*:*vv&*s 

J;5LED7W^ *©U«tBBP 10 
0 ju 1 mmSffi-CfciXtf, U^XBgttftWii mJ&» 

5„ BSttLEDf y^2ASl/yX4 a^AOtti 
fcjfc^SfcffiU^XolS^-CfcO, B2ttLEDfj/^2 

4^M£#*fc9JHff*fcJWr*. W*tlc*J:, LEDf 
y^XttLED38*fflJ^ ^>f*nUVXojfe*&Jb©± 

[0 0 2 1] B4liB2^^Pl/yXt*7-^ 
yX7 4 b O * L E Df 7 / 2 L, M 

40 fc % bi owiifc. s?-i/yxrw«*iLfel 

V^T, LEDf-yT^ttS? — U^Xo£||(jft0!>(|UllcE 
g$fu^ e LEDf77 p /i^wB8M?±*l:ffl 

^7-^xr u-Y zmm-rzm* <om^.^mxh 

[0 0 2 2] WHt*»^R^VD3M«>«**?2: b 
50 TLED^fflVW »©«Blfft)TnS"e*6. 01 
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*0>*lCZnS :Mnft^©*S«ELJI*/<*--V* r 

^EL*mftSBiE^+S£fcfcJ:!K u 
1 0 0 2 3 ] d 1 2 ft, W«SE L ft#358JJ*>¥H#Kfc 

affiftsumrai, fMWwHn»*>*wteu 

jBR-r6wfcJcJ:9 % UV*^fenrfi3JBfi-e&5R 

[0 0 2 4] Hi 3ttm##cffi /I/ K:c$ r>a 

y) S<o*3te*^ft*»«^¥ffi*Klc:tt« 

«*Jftffl*ft»riM-5. H^ttffiJBttmiHc J: 9 
5J:5fc»lRiEttSn, AAtrftllffiKlllcL-CJIiBft 
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[0025] ix^xr w nmmz. «t 9 $ 

10 h3k^-< ^ n u y XT ^ h trttX^JIjHfffiK 
-<^nu^X«)ffi«*j>frft**|j:i-**:». S«±«c 

20 & ftspfrft-r z&ttmm&xtttmmom v -e* 

[00 26] Hi 4Hg]2<7>LED^y:/ft3£iLED 
^■^^tLfcfflft^i-BlT?*^ Hl4ft#JBU 

1 4fi820LEDf y^2SrR*LEDf y^7, G 
*LEDf^8, BftLED^yT^S^Sfi^LED 

^SHtittS*W^W:, 3fe©ifiOfiR, G. BCO^ 

30 So 

[00 2 7] *fe<Dft45« 
»<30R_G V B#«ftJ8V*T* . .#fe»fc»£ftJ»aaB8 
*pTIB4J:5fcLT, «S-*B5W«Efta-rS¥BB*Hi 
U Hi 51^1* J: 51-, {fljaitf. y;&#3&±L# 

W>6 0Hz^)7>f- /UKMRT (T=l/60sec) 
ft, SfelC3o<OfipR|jc»#IUfcT/3 (T/3 = l/ 
1 8 0 s e c) ffiHItrJiliycRGBOLED^iy^Sr^tT 
S-fr-C. t©±tLCD*«B*f7K, fT«H««31£ 
»*WW9tBit *6LED©jjSyO'fcWIJB 
40 (bM^ft^-lcj^ DfcjIMEWftff 5 r i fc «fc 9 , 

D^Affi-«#>fs>^-c*aaiifrpftoN gsd $ 

R + G=ftfe^*^T#*^tft*L'CV^ 
So R s G. B*(OLED#AfftS^^ 

mfflBlfftON (SiS) S-frafc, R + G + B = 

[0 0 2 8] COJ:5^7^^/^K^—^^v'^yuggSJ[) 

50 i , mmiL 
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J» 

*^5«jK**-f«. Is 2tt-fe^^h • 

[0 0 2 9] EJLiWtLEDf-^^SrfflV^r^-r/vK^— 

3BJt*7-, *T«L FED4if«rJBV> 10 

Hi 6, 17, 018(1 R 
Gift, B*Sr»a[-C«Jt-j--6LED£iL^^55**^ 

fc*a¥BM*o«-e*>a. Eli ettftOHHMELS?- 

T% JMftELllMtRjk G* % B**»*1"«*m-«B 

*tft^»#£tfar*a^c#a. nmiittncfflREL 

WtRJk G#, B*«r»3ftr**m-C«***t, 

s*srt#"e*5. MM&n«Kic#«ELj|^e>9B% 

[0 0 3 0] ftlC*JgMO«2 0|aS©}Kffil-oV^H 
Sr#flBLTRW1-S. B 1 9 fifc^WoS 2 
ttfc«5SFB*«aS««)»BB-efcS. B20MB19 
lc:^¥B*25^a:*B"CS>^o Hl9l^v>Xx 10 

»3tft»iff*lRl^«[fiilLfcB«t3ttf&5. flUft^Bki 1 40 

[0 0 3 1] 0 2 0 <DW:Xm\^-t£ 5 \t s HllC^L 
S¥BJ^l*&©=M-bJfe6«: % SlftfclOlcA 
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Hlrtii 2<b urmtt^tu^o A*t#6*>»9tt8 
j: 5 cm* Ksat s*u5. iijtffi i o t w-mytm*- v 

MO*^t>*tt, BB*ff**lRllct)JRBIISnTV^5 
rcxSB*ffl^ffl*t3ftttB*«i: U"CtB««^Stt> 
#*ffi 0<o±ffifi!]^cliI^UTV>/j:v^LCD, pT&»BS 

[0 0 3 2] X> 1 O^AJtLfc^lM-hfte 

fc:, 7 ;7-ll ffiE|B(D|3JBtt: % LlJ;U6 x 
L7«©DBIH«IE< LTttJE1--5r^{Ci:!3, ^##1 
0*»6J4*-ftSMEoffl»3fti 2**WltS*Larfc«c4 
£<> cnSrB*UTV^*v^3tejEIB*^JwA*tLr*** 

tin J: 9. P«fcS*^««rt»fe»«i-5itt>prflB 
-CfcSo *#Wfcr±, **#l0*r»»4 5° fcftSJ: 
5fc«ftiaaa % ««>mt:fllM¥Sl lfcfcS-i-*** 

■■ewer*. ji»Ji©«iff»H**#io©«ff*te 

»U ^^®^^ 5 3%Wrt^4S^*«5iSf5:iSW1* 

ris«&4 5° £49, #BfcAWSn«*©sttfl|*rt» 
0-»*£B»S*tTaiE*lRi^lH«i-*. P 
ttWJbKfciCt LTSiir 5. WM^ttiftiMIBK: l / 

i& Lfc P tt»««B-CS*t S ft S 

BOKWKfcioTM^rtlKiHtttSfta. fet, S 

D^-y^Lfc^ SJSilS«oJ:5lcai«EL, t«E 
[0 0 3 3] $^>(C. r©3PB3Wtt7-f— /UK*>— jr 
B2 i<Dj:5l-R*aR, G^M, B«vOn^ 
AWrst, ^-:7 5 7-£.fc9AWftO-Sri s EM$ 

^-h¥B*aa^«*-c§s. **5s B2im n@ 

«*feco*«l t W ^ o u ^X^igSgfi^iJ * *T t> A v \ 
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[0034] *m*<o¥mKUhwmmhm^x.z>% 

»**|E©iEUV*tJ:o"CBfi»*U 5£uvft£pjm 10 
WttfcEBSitS. 

I00 3 5] H2 2fc*3VvT\ 022 (b) ©«fc5Ks 

if? *mfii±.\zmwmm t &m<ommm j $>mm»&mm 

A-7S?-IB©««d o f f Wtaw^-f-iSR 
T-ft^ShS. rOJftjtHilf^OilC, 02 2 (a) © 

**«k:u"ce«u za>yaam*<oT£.. 0 

22 (c) ©±5fc, iEUV*«M-*=iy*-l*TO 

ftan&ES-rso 

[0036] — 02 3© J: 5 tc±Ttf>38W«ffiWte 

®ev o n zmvtz tmmm.mmzm< »m%^\^ 

3t^do f f = 2 . 
7 3n m> d o n= 1 8 6 nm\ZJSt1ti~ ^ t s *SCW* 

H25<D±5»-46. Sot, auv3t (r.O»*«H4 
£0 2 4 Jc^i") #3ft2B«SmcifcSB:u: AfchTS ^ , 
«SE=Oa>t#tt3SUV**S]g3fe*Jx. ffiVon^EP 

Ansix5fc»uvtttt8ifii-aa aistfcifiuvjttta 

tS^TlMtKWA^^fcJlff*** 1 4 40 
So R, G, BO»**M*«k:E«f*ttf7>u*9 

7FU 4*fcONB*©aifl*aMS<4oTL 

4WB«:4 < i WIB-efc So 
[00 3 7] Rfc7-f— ^KV— tryis+A'mWWVKz 
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So zvxitm&uzz*), mi siz&t j; 5 4, is 

0Hz^7^- ^KWT*RGB(DLEDfy^6 0 
HzBBH-CWR^UT**, 3(Oon/o f 

f S V^«r»J»f Htf , e> tk#«>*5 
-3E^#prffe£4S 0 Jft*W«^«raBlUfc* 

9&4fio £©Mfc«lR:J:*Ui. K#?'J/!!»r* 

■e*«4*«j!HF*sa^r«-efc*. 

[0 0 3 8] X, i2 7tlffMl03lJ> - hJt 
^ n uyX4 dl:AWS*5i*i: bfc#, mill 
J6©»«^WJt*i 0^ltA-7^7-l 1<dRM 
*«rAJt-r*J:5lJi«ritL-CfcJ:t\ 4*5, ±IB^J^flH 
A»ft*#tt**nHi45*eBI* : 3F-fc»L"Ct>, 

[0 0 3 9] 

[»««)»»] H±RBLfcJ:5fc, *»WfcJ:*U* 
LEDf^, EL*fc«tFED4if^383fe* : f-Sr 5 Pffi 

ft*avn*#9-©=> y h**rttilt?-«¥B#««: 
B*»*»6*ta3tt**fca. *fc, ±E*>VE%M* 

« v ^ ws»»»fftfrsc4 ^ » 

#-e#*©-o* «fl«ittflPtt^4<***r4ifo/<2^ 
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(54) PLANE UGHT SOURCE AND DISPLAY ELEMENT USING THE SAME 



(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an inexpensive 
and practicable plane light source of collimating light. 
SOLUTION: This plane light source has plural light 
emitting elements 2 (LED chips) which are scattered on 
a plane and optical elements 4 (microlens arrays) 
arranged in correspondence to the exit light of these 
light emitting elements and is so constituted that the 
light transmitted through the optical elements is emitted 
approximately perpendicularly (as collimating light) to the 
plane. 
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* NOTICES * 

JPO and I HP IT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A planar light source which is provided with the following and characterized by emitting 

light which penetrated this optical element to an abbreviated perpendicular to a flat surface. 

Two or more light emitting devices with which it is dotted on a flat surface. 

An optical element which makes correspond to emitted light of this light emitting device, and is 

arranged. 

[Claim 2]A planar light source device comprising: 
The planar light source according to claim 1 . 

A means to turn the incidence side to the emitted light side of this planar light source, and to 
make an abbreviated perpendicular deflect incident light from this planar light source. 

[Claim 3]A display device comprising: 

The planar light source according to claim 1 or the planar light source device according to claim 
2. 

An optical modulator and a diffusion means. 

[Claim 4]A display device time's changing sequentially a color emitted from said planar light 
source or a planar light source device within 1 field period in the display device according to 
claim 3, and driving said optical modulator synchronizing with this. 
[Claim 5]A display device comprising: 

The planar light source according to claim 1 or the planar light source device according to claim 
2. 

An optical modulator, a diffusion means, and a light filter. 

[Claim 6]A display device carrying out excited light of the planar light source according to claim 
1 or the planar light source device according to claim 2, an optical modulator, a fluorescent 
substance, and the this [ ** and others ] fluorescent substance by light emitted from this planar 
light source or this planar light source device. 

[Claim 7]The display device according to claim 5, wherein said planar light source or a planar 
light source device emits UV light. 

[Claim 8]A display device of claim 3-6, wherein said optical modulator is a liquid crystal element 
or an optical modulator by electric machine operation given in any 1 paragraph. 
[Claim 9]The planar light source according to claim 1 or 2, wherein said optical element is a 
microlens array. 

[Claim 10]The planar light source according to claim 1 or 2, wherein said optical element is a 
mirror lens array. 

[Claim 11]The planar light source according to claim 1, wherein said light emitting device 
consists of two or more colors in which an independent output is possible. 

[Claim 12]The planar light source according to claim 1, wherein said light emitting device is LED. 
[Claim 13]The planar light source according to claim 1, wherein said light emitting device is 
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organicity or inorganic EL. 

[Claim 14]The planar light source according to claim 1, wherein said light emitting device is FED. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the planar light source which emits collimating 

light using LED etc., and the flat-surface thin display device using it. 

[0002] 

[Description of the Prior Art]Since the conventional LCD (liquid crystal display element) is 
performing the display using the electrooptic effect by the orientation of a liquid crystal element, 
As shown in the conventional lineblock diagram of drawing 28, when the diffused light 102 
entered into the liquid crystal panel 101 from the back light units 100, such as a fluorescent 
lamp, the light which penetrates the liquid crystal layer 101 had the fault that angle-of-visibility 
dependence occurred in display properties by incidence angle dependence of an optical property. 

[0003]As the solution to, these days, a field with two or more optical properties is given to each 
pixel of a liquid crystal panel, and there are methods (multi-domains orientation etc.) which made 
the difference in the optical property by an angle of visibility equalize and with which angle-of- 
visibility dependence was compensated. The liquid crystal switching systems (IPS method etc.) 
of only the small level orientation of view angle dependence exist. There are a method etc. which 
laminate the film which compensates optically the view angle dependence of the optical property 
of a liquid crystal to a liquid crystal panel. 

[0004] However, each above method is accompanied by a cost hike, when an increase and 
member of a process increase. In any case, at the point of visibility, it is effective compared with 
the conventional liquid crystal element but. The optical compensation over an angle of visibility 
is not perfect, for example, the difference of contrast when it sees the contrast and from across 
front is large, and this view angle dependence poses a problem to the monitor for mainframe 
computers, and TV use especially. [ of a picture ] 

[0005]On the other hand, the emitted light of a fluorescent substance of a firefly luminescence [, 
such as CRT, ] type display device is the scattered light, and since the display light is the 
approximately perfect scattered light, there is almost no angle-of-visibility dependence. In order 
to obtain the characteristic equivalent to the view angle characteristic of these firefly 
luminescence type display devices, the following method is considered with the liquid crystal 
panel. As shown in the conventional figure of drawing 29 , first the emitted light 104 of the back 
light source (back light unit) 103, It is the abbreviated-collimated light (the emitted light of a 
back light is an abbreviated perpendicular to a field), and the light diffusion layer or the film 105 
which makes the front facie (display side) of the liquid crystal panel 101 diffuse light is provided. 
In order to prevent the cross talk between pixels at this time, it is preferred to provide a light 
diffusion layer in the display side board (not shown) of the liquid crystal panel 101. 
[0006]In order that this light diffusion layer or film 105 may raise the contrast in a lightroom, 
there is much diffused light to the front preferably, and its front diffusion type layer or film with 
little diffused light to back is preferred, the optical property of the light which penetrates the 
liquid crystal layer 101 in this method since light enters into the liquid crystal layer 101 vertically 
— abbreviated — it is the same. Since you make it spread to the light diffusion layer or film's 
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105 the transmitted light display-side, the optical property of the diffused light does not change, 
but the display without angle-of-visibility dependence is obtained. The method which obtains 
such coilimated emitted light is indicated by JP.9-189907.A or JP.9-50541 2,A, for example. A 
fluorescent substance may be provided instead of a light diffusion layer. In this case, it is an 
ultraviolet ray source, and a back light source modulates ultraviolet rays by optical modulators, 
such as a liquid crystal element, and that transmitted light excites a fluorescent substance and 
carries out dispersion luminescence of it, for example. By dispersion luminescence, there is no 
view angle dependence of the display image quality like CRT. 

[0007]The planar light source which emits such an abbreviated-collimated light, It is effective 
also in that by which changes the transmissivity of the ultraviolet rays which enter from an 
ultraviolet ray source by optical modulation means other than LCD, for example, the optical 
modulation means to which a flexible thin film is moved according to electrostatic force, and the 
transmissivity of light is changed, enters the transmitted light in a front fluorescent substance, 
and an light-emitting display is carried out. If it is interference, diffraction, etc. in which the 
method of these optical modulation means has incidence angle dependence of light especially, it 
is possible to abolish the incidence angle dependence. 

[0008]It is effective also as a planar light source not only the use of such a display device but 
general-purpose. For example, although it is necessary to give directivity to the light of a planar 
light source to arrive in the distance more, the planar light source which can emit the light 
abbreviated-collimated also in this case is useful. 
[0009] 

[Problem(s) to be Solved by the Invention]However, although the back light source to which it is 
efficient and the abbreviated-collimated light is made to emit in the above-mentioned 
conventional example now is technically difficult and the mainstream of the present light source 
is a fluorescent lamp, The fluorescent lamp which suited the spectrum penetration characteristic 
of the light filter for back lights, Since it is the line light source of long and slender pipe shape 
and fluorescence light which surface-light-source-izing is required and is emitted is made into 
the planar light source through the light guide plate and the diffusion board, The emitted light of 
this planar light source was unpolarized light which has a random optical path, and for collimating 
these, the optical system became complicated, and there was a problem that efficiency for light 
utilization also fell. Although it was also possible to have made the laser of a surface-emitting 
type into a planar light source in this case, when the display device of a large area was 
constituted, it became a considerable high cost and there was a problem of being unsuitable. 
[0010]Then, an object of this invention is to provide the display device using the planar light 
source and it which are efficient and can emit collimating light with easy composition. 
[0011] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, the invention 
according to claim 1 has two or more light emitting devices with which it is dotted on a flat 
surface, and an optical element which makes correspond to emitted light of this light emitting 
device, and is arranged, and is characterized by emitting light which penetrated this optical 
element to an abbreviated perpendicular to a flat surface. By according to this composition, 
arranging light emitting devices, such as two or more LED tips, to two dimensions, for example as 
the point light source, and combining optical elements, such as a micro lens, with each of that 
light emitting device, Light emitted from a light emitting device passes an optical element, is 
coilimated, and can constitute a planar light source vertically emitted to a field. The invention 
according to claim 2 is characterized by the planar light source according to claim 1, means to 
turn the incidence side to the emitted light side of this planar light source, and to make an 
abbreviated perpendicular deflect incident light from this planar light source, and a thing, ** and 
others. According to this composition, by a deflection means of a half mirror etc., collimating light 
which enters from a planar light source can be deflected perpendicularly, and can be extended as 
the surface light source. 

[001 2]The invention according to claim 3 is characterized by the planar light source according to 
claim 1 or the planar light source device according to claim 2, optical modulator, diffusion means, 
and a thing, ** and others. According to this composition, light transmittance is changed with 
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optical modulation means, collimating light from a planar light source is emitted as the diffused 
light from a ^fflision means, and a display which made angle-ofr-visibility dependence small is 
attained. The invention according to claim 4 is characterized by performing what is called a field 
sequential drive in the display device according to claim 3. This is a display drive method as for 
which time changes sequentially a color emitted from a planar light source within 1 field period 
and which drives an optical modulator synchronizing with a color emitted. According to this 
composition, additive color mixing of the three independent colored light from light emitting 
devices, such as a LED tip of RGB 3 color, can be carried out, for example by time sharing, even 
if there is neither a fluorescent substance nor a light filter, a colored presentation becomes 
possible, and efficiency for light utilization, resolution, etc. improve. In the same resolution, a 
display dot number and drive IC can be reduced, and it becomes low cost. The invention 
according to claim 5 is characterized by consisting of the planar light source according to claim 
1, an optical modulator, and a fluorescent substance. According to this composition, light 
modulation of the collimating light from a planar light source can be carried out, a fluorescent 
substance can be excited, and a display without angle-of-visibility dependence can be 
performed. 

[0013]The invention according to claim 6 is characterized by said optical element being a 
microlens array. According to this composition, incident light from a light emitting device as 
much point light sources can be emitted as collimating light with a micro lens of a large number 
corresponding to a light emitting device. The invention according to claim 7 is characterized by 
said optical element being a mirror lens array. According to this composition, incident light from a 
light emitting device as much point light sources can be emitted as collimating light with a mirror 
lens of a large number corresponding to a light emitting device. The invention according to claim 
8 is characterized by consisting of two or more colors which said light emitting device can 
become independent of. According to this composition, for every color, it is independently 
controllable and a free colored presentation and the above-mentioned field sequential drive are 
attained. 

[0014]The invention according to claim 9 is characterized by said light emitting device being 
LED. According to this composition, it is easy to be able to arrange LED as a semiconductor 
chip, to be able to regard as the point light source, and to change into collimating light with a 
lens etc. Light can be emitted from UV light to RGB light which is the visible light three primary 
colors, and free color specification is possible. Furthermore, as for LED, it is possible to make it 
blink at high speed, and it is suitable for the above-mentioned field sequential drive. The 
invention according to claim 10 is characterized by said light emitting device being organicity or 
inorganic EL. According to this composition, it is easy to be able to form distributed type or 
inorganic thin film type EL (electroluminescence), and low and polymers type organic 
electroluminescence as the point light source of a large number arranged planate, and to change 
into collimating light with a lens etc. Mass production nature is possible for this formation at a 
large area by a mask method for film deposition in printing, a photolithography, or vacuum film 
formation. Light can be emitted from UV light to RGB light which is the visible light three primary 
colors, and free color specification is possible. It is possible to make it blink furthermore at high 
speed, and it is suitable for the above-mentioned field sequential drive. The invention according 
to claim 1 1 is characterized by said light emitting device being FED. If FED (field emission 
display) of a mold which carries out the acceleration exposure of the electron at a fluorescent 
substance according to this composition is formed as the point light source of a large number 
arranged planate, changing into collimating light with a lens etc. is easy. Mass production nature 
is possible for this formation by printing or a photolithography at a large area. By choosing a 
fluorescent substance, light can be emitted from UV light to RGB light which is the visible light 
three primary colors, and free color specification is possible. It is possible to make it blink 
furthermore at high speed, and it is suitable for the above-mentioned field sequential drive. 
[0015] 

[Embodiment of the Invention]Hereafter, a 1st embodiment of this invention is described with 
reference to figures. Drawing 1 is a lineblock diagram of the planar light source concerning a 1st 
embodiment of this invention. Drawin g 2 is a transverse-plane sectional view of the planar light 
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source shown in drawin g 1. The micro lens which shows drawi ng 2 drawin g 3 is a sectional view 
of the planarjight source of a spherical lens. Drawing 4 is a figure showing the example which 
constituted the micro lens of drawing 2 fr om a mirror lens array. Drawing 5 is a figure showing 
the structure of the LED tip shown in drawing 1 . and wiring. Drawing 6 is a lineblock diagram of 
two or more LED twisted to a type hybrid every chip length, drawing 7 is a lineblock diagram of 
two or more LED twisted to a type hybrid every chip width, and drawing 8 is a lineblock diagram 
of two or more LED twisted to monolithic formation. In drawin g 1. 1 is a planar light source which 
emits the collimated LED light, and the planar light source 1 comprises LED tip 2 of a large 
number formed on the back substrate 3, and the microlens array 4 which is formed on the front 
substrate 5 and collimates the incident light from LED tip 2. 

[0016]In drawing 5 . LED tip 2 formed on the back substrate 3 is constituted by the p-type 
semiconductor connected with the anode electrode 2a by the wirebonding 2c, and the n-type 
semiconductor joined to cathode terminal 2b, and outgoing radiation of LED light is performed 
from the p-type semiconductor side. In drawing 6 , the simultaneously form of the anode common 
electrode AC is carried out to cathode common electrode pattern CC which consists of metal 
membranes on the insulating substrates I f such as glass and resin. The LED tip of plurality (a 
figure nine pieces) which besides comprised cathode terminal C, n-type semiconductorn, p-type 
semiconductorp, and anode electrode A is mounted in a position. At this time, a LED tip is 
mounted so that cathode terminal C may be connected to cathode common electrode pattern 
CC. Then, the anode common electrode AC is connected with anode electrode A of each LED 
tip with the wire W by wirebonding. If current is sent through cathode common electrode pattern 
CC and anode common electrode pattern AC, the LED tip of plurality (nine pieces) will emit light 
simultaneously. 

[001 7]If LED tip 2 is carried out every [ which pushed not the p/n composition of every length 
but this down like drawing 5 (dra wing 6) ] side of a n-p form and an anode and cathode two 
electrodes are formed in the position of chip both the sides between the chip 2 and the 
substrate 3, the wirebonding 2c can be omitted and it can miniaturize. Drawing 7 s hows this 
example. In drawing 7 . the simultaneously form of the anode common electrode AC is carried out 
to cathode common electrode pattern CC which consists of metal membranes on the insulating 
substrates I, such as glass and resin. Between this two-electrodes pattern, the LED tip of 
plurality (a figure nine pieces) which comprised cathode terminal C, n-type semiconductorn, p- 
type semiconductorp, and anode electrode A is mounted at a position. At this time, a LED tip is 
carried out sideways, and each LED tip is mounted so that cathode terminal C may counter 
cathode common electrode pattern CC. Cathode terminal C of a LED tip, cathode common 
electrode pattern CC and anode electrode A of a LED tip, and anode common electrode pattern 
AC are connected by conductive paste. The anode common electrode AC is connected with 
anode electrode A of each LED tip. If current is sent through cathode common electrode pattern 
CC and anode common electrode pattern AC, the LED tip of plurality (nine pieces) will emit light 
simultaneously. It is possible to consider it as a still smaller planar light source if it is considered 
as mono- SHIRIKKU formation on a semiconductor substrate or an insulating substrate. Dr awin g 
8_shows this example. In drawing 8, the diffusion mask layer I which consists of insulating layers 
on [ n ] an n-type semiconductor board is patterned. Since the opening of a diffusion mask layer 
turns into a light-emitting part, it patterns after a desired position. Next, an impurity is diffused 
and p-type semiconductor P is formed. At this time, a p-type semiconductor is formed only a 
diffusion mask opening. Next, patterning formation of the anode common electrode A which 
consists of metal is carried out. Finally cathode common electrode CC is formed to a substrate 
rear. If current is sent through cathode common electrode CC and anode common electrode 
pattern AC, each light-emitting part will emit light simultaneously. According to this composition, 
a manufacturing process can be shortened and the high-density point light source can be 
formed. Although the diffusion method was used for formation of pn semiconductor in this 
example, on a semiconductor substrate or an insulating substrate, a semiconductor layer is 
grown epitaxiatly and pn semiconductor may be formed. If COB (ChipOn Board) is used, it can be 
integrated more. In the example of composition of the above-mentioned LED array, in order to 
make uniform luminescence intensity of each LED tip or an LED light-emitting part, a resistive 
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layer may be provided between cathode common electrode CC and the anode common 
electrodes AQ and LED. Not only the above-mentioned example but matrix wiring etc. may be 
sufficient as cathode common electrode pattern CC and anode common electrode pattern AC. In 
order to raise the luminous efficiency to an emission direction, a reflector may be formed on the 
outskirts of a light-emitting part of LED. The reflector for shading unnecessary emitted light and 
a shielding body may be formed in the circumference of LED. In addition, not only a precedent 
but various composition and a formation method are possible. 

[0018]Operation is explained below. If LED tip 2 shown in drawing 1 is first constituted from 
RGB3 color when a light source is constituted using such LED tip 2, the white light source 
replaced with the white back light of the fluorescent lamp conventionally used for a LCD display 
device, a flexible thin film display device, etc. can be constituted. The composition of blue LED 
chip + fluorescent pigment or fluorescent dye (fluorescence of G and R) ** can also constitute a 
white light source. That is, if apply green and red fluorescent paint on a blue LED chip, a blue 
LED chip is made to emit light and it is made to penetrate, blue will be mixed with the yellow of 
G+R and it will become white light, or a blue LED chip + fluorescent substance (only B->Y 
fluorescence, such as YAG) — white light outgoing radiation is possible in be alike. This blue LED 
chip is based on a GaN system, ZnSe, and SiC system etc. 

[0019]As a back light, it is usable also in the LED light of arbitrary wavelength other than white 
light. For example, exposure excitation of the UV excitation fluorescent substance is carried out 
using the luminescent light by a LED tip of a GaN system with a wavelength of 360-400 nm 
which replaces the ultraviolet-rays back light by a low-pressure mercury lamp. 
[0020]If such LED tip 2 is arranged on the back substrate 3 and it covers with the microlens 
array 4 as shown in drawing 2, The synchrotron radiation of LED tip 2 turns into the collimating 
light 6 refracted and deflected according to the refractive index within the micro lens, and enters 
into the LCD shutter which is not illustrating the next step, or a flexible thin film optical 
modulator. It is a solid polymer material transparent as a material of the microlens array 4 etc., 
and shape is a lens of a surface of a sphere and an aspheric surface, and the size of a diameter 
dimension of LED tip 2 in that case is possible for an about 1-mm thing at about several 
millimeters. As a material of a micro lens, there are glass, resin, etc. and especially resin from 
mass production nature is preferred. As resin, acrylic, an EBOKISHI system, a polyester system, 
a polycarbonate system, a styrene system, a VCM/PVC system, etc. are optically preferred, and 
there are a photo-curing type, an optical dissolution type, a heat-hardened type, a heat plasticity 
type, etc. in said resin material further, and it is selectable suitably by the process of a micro 
lens. As a process of a micro lens, the cast method by a metallic mold, hot press shaping and 
iruection molding, print processes, or photolithography method is preferred from productivity. 
Specifically, it can fabricate by carrying out hot press of the thermoplastics with a micro-lens- 
shaped metallic mold. A metallic mold can be filled up with a photo-setting resin or 
thermosetting resin, resin can be stiffened with light or heat after that, and it can fabricate by 
removing from a metallic mold. As photolithography method, ultraviolet rays (or visible light) are 
exposed via the light shielding mask suitably patterned after optical dissolution resin or a photo- 
setting resin, and it is formed by performing dissolution development of an exposure part, or 
dissolution development of an unexposed part, respectively. It is possible to obtain the micro 
lens of desired shape according to a resin material and exposure value distribution. It is possible 
to perform highly humid baking treatment after development depending on a resin material, and 
to obtain the micro lens of desired shape with the surface tension at the time of heat softening. 
Although the micro lens was a convex lens in the above-mentioned example, it may be a flat 
shape microlens array which has refractive index distribution. A Fresnel lens and the lens 
formation by binary optics are possible. In the case of this embodiment, a lens diameter is 
suitably chosen according to the outgoing radiation opening size from LED, but the larger one of 
a lens diameter is preferred so that an outgoing radiation opening size can regard it as the point 
light source. For example, as for a lens diameter, if the outgoing radiation opening size is 100 
micrometers - about 1 mm in diameter in the case of the LED array according [ a LED tip ] to 
the hybrid method, from hundreds of micrometers to about several millimeters are preferred. The 
arrangement of a lens array has preferred honeycomb arrangement in order to reduce light 
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intensity nonuniformity. A process is possible also for any of the process of the above- 
menti9ned [ tfie microlens array of the above structures ]. From productivity, the cast method 
and hot press shaping by a metallic mold are especially preferred. In the case of the microlens 
array by the monolithic method, in a small thing, a diameter is possible for the outgoing radiation 
opening size to several micrometers, and a lens diameter is set to not less than tens of about 
micrometers, but. With such a fine dimension, photolithography method is preferred and 
photoresist material is suitable as a material. Drawing 3 is a case of the spherical lens in which 
LED tip 2 becomes a position of the central point of the lens 4a, drawing 2 is an example with 
the locating position of LED tip 2 near [ center ] the circumference, curvature radii differ, 
respectively and refractive indicees also differ. Anyway, it is preferred that a LED tip or an LED 
light-emitting part is arranged at the prime focus position on the optic axis of a micro lens. By 
carrying out large number group composition of the point light source of such LED tip 2, the 
planar light source corresponding to a display device can be constituted. 

[0021]Drawing 4 is a figure showing the example which constituted the micro lens of drawin g 2 
from a mirror lens array. This is an example which arranges LED tip 2 to the center side of the 
concave mirror lens array 4b, is made to reflect irradiation light, and is made into collimating 
light. It can constitute, when a LED tip carries out the placed opposite of the transparent 
substrate by which arrangement mounting was carried out to the substrate in which the mirror 
lens array was formed, like drawing 9 a ctually. After the substrate in which the mirror lens array 
was formed forms transparent resin boards in mirror array shape, it can be formed by vapor- 
depositing aluminum. After filling up with and carrying out flattening of the transparent resin on 
the substrate in which the mirror lens array was formed, like drawing 10 , a LED tip can consist of 
carrying out arrangement mounting. In the above, a LED tip is arranged at the position of the 
prime focus of a mirror lens. In order to prevent the light from a LED tip from being emitted up 
directly, a reflector is provided in a LED tip side contrary to the field which counters a mirror. In 
addition, various composition which uses a mirror lens array in this invention is possible. 
[0022]Although LED was used as a light emitting device of the planar light source of this 
invention in the precedent, other light emitting devices are possible. Drawing 1 1 is an example 
which uses thin film inorganic matter EL for the planar light source of this invention. Transparent 
electrodes, such as ITO, are formed on transparent substrates, such as glass, and the 1st 
insulating layer, such as Si0 2 and a ferroelectric, is formed on it Inorganic EL layers, such as 

ZnS:Mn, are patterned and formed only in the suitable field it can be considered on it that is the 
point light source. The 2nd insulating layer of the above-mentioned and the material is formed on 
it, and the reflector by metal membranes, such as aluminum, is formed at the last. On the other 
hand, a microlens array is formed in the rear face of a substrate. If a volts alternating current is 
impressed between two electrodes, only the patterned field emits light, and the most will be 
emitted to the micro-lens side, and will serve as a parallel beam by a microlens array. The 
luminescent color is possible by choosing an inorganic EL material suitably from UV light to R 
light which is the visible three primary colors, G light, B light, and white. 
[0023] Drawing 12 is an example which uses organic electroluminescence for the planar light 
source of this invention. Transparent electrodes, such as ITO, are formed as an anode electrode 
on transparent substrates, such as glass. Patterning formation of the opening is provided and 
carried out only to the suitable field which can consider on it that insulating layers, such as Si0 2 , 

are the point light sources. Metal reflection films, such as an organic electroluminescence layer 
and MgAg, are formed as a cathode terminal on it. In an organic electroluminescence layer, it is 
selectable suitably in low molecule organic materials or a macromolecular organic material, and 
selectable suitably from what laminated an electron, a hole transporting bed, etc. as lamination to 
the thing of layer structure. On the other hand, a microlens array is formed in the rear face of a 
substrate. If direct current voltage is impressed between two electrodes, only the opening of an 
insulating layer emits light, and the most will be emitted to the micro-lens side, and will serve as 
a parallel beam by a microlens array. The luminescent color is possible by choosing an inorganic 
EL material suitably from UV light to R light which is the visible three primary colors, G light, B 
light, and white. 
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[0024]DrawingJ3Js an example which uses a field emission (field emission) type light emitting 
device for tl^e planar light source of this invention. A cathode terminal is formed on a cathode 
substrate and an electron emission layer is formed on it. An electron emission layer is formed 
with the material and structure which an electron emits by an electric field. For example, 
materials, such as semiconductors, such as metal, such as Mo and W, and Si, and carbon, are 
suitable. An electron emission amount is formed so that it may be dotted with the electron 
emission area. On the other hand, on a transparent anode board, a transparent anode electrode 
and the fluorescent substance which emits light by electronic excitation are formed. On a 
fluorescent substance, metal backs, such as an aluminum thin film, are formed as occasion 
demands. The placed opposite of the two aforementioned substrates is carried out so that an 
electron emission layer and a fluorescent substance may face each other, and they make an 
inside a high vacuum state, and close the circumference. A fluorescent substance is suitably 
patterned so that the luminous region can regard it as the point light source, and it is made to 
counter the electron irradiation emitted from the above-mentioned electron emission area. A 
microlens array is arranged in the outside surface of an anode board. A cathode terminal collides 
with the fluorescent substance which an electron will emit from an electron emission layer if high 
tension is impressed so that negative and an anode electrode may just become, and is 
accelerated according to impressed electromotive force, and counters by this composition. 
Excited light of the fluorescent substance is carried out with a collision electron. Although the 
light which emitted light is emitted to the front and back, it is reflected by a metal back and a 
back ingredient is emitted ahead. It can be considered by the above-mentioned composition that 
this luminous region is the point light source. The light which enters into a microlens array is 
changed into a parallel beam by arranging this luminous region at each prime focus position of a 
microlens array. By choosing a fluorescent substance suitably, the luminescent color is possible 
from UV light to R light which is the visible three primary colors, G light B light, and white. 
[0025]A microlens array may stick on the above-mentioned light emitting element substrate the 
microlens array sheet molded with resin, and may form a microlens array on a substrate directly. 
In order to make easy alignment of the light emitting device which is the point light source, and a 
micro lens, A microlens array is beforehand formed on a substrate and the so-called formation of 
self-alignment is also possible by performing the exposure from the microlens array side in 
patterning of the light emitting device by photolithography method. It is not a limitation of a 
precedent if a light source array, a microlens array, etc. various composition is possible in 
addition to a precedent, and it can be considered that are the point light sources which are the 
main point of this invention are the composition of the optical element which makes them 
parallel. 

[0026] Drawing 14 is a figure showing the example which used the LED tip of drawing 2 a s 3 color 
LED tip. Next, a field sequential drive is explained with reference to drawing 14 . Drawing 14 
replaces LED tip 2 of draw ing 2 with three LED tips, R light LED tip 7, G light LED tip 8, and B 
light LED tip 9. Fundamentally, a field sequential drive is a method which shows arbitrary colors 
by the additive color mixing in the time of the independent color R, G, and B of three colors. 
[0027]As it carries out as [ be / an independent brilliance control / possible ] for every color, 
and is specifically considered as the planar light source which presents uniform field luminosity 
using two or more R and G from which a color like drawing 14 differs, and illuminant B and it is 
shown in drawing 15 . For example, field period T (T = 1/60 sec) which is 60 Hz which a flicker 
does not generate, The LED tip of RGB is made to turn on one by one at T/3 (T / 3 = 1/180 
sec) interval divided at three more time, Arbitrary color specification becomes possible by 
performing light modulation according to a picture signal, arranging a LCD optical modulator 
array, a flexible thin film optical modulator array, etc. on it, and making it synchronize with 
lighting of each color LED. If drawin g 1 5 makes an optical modulator turn on to the timing which 
LED of R and G light turns on (penetration), it is shown that the display of R+G= yellow can be 
performed, if an optical modulator is made similarly to turn on to the timing which LED of R, G, 
and B light turns on (penetration) — R+G+B= — a white display is attained. 
[0028]if the colored presentation by such field sequential drive is compared with color LCD by 
the conventional **** additive color mixing which used the light filter — the reduction 3 of 1, 
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the high resolution 2, and the number of driver ICs, and adjustment of a color-balance — easy (a 
white balanqe is easy) 

4 Produce the advantage of light filter needlessness. When a segment line number decreases by 
1 and 2, 3 is attained from a controllable thing for every color. 

[0029]Although the above is an example which performs a filled sequential drive using a LED tip, 
even if it uses light emitting devices other than a LED tip, for example, organicity, inorganic EL, 
FED, etc., the display device which performs the drive possible [ point-light-source-izing ] and 
same can be constituted. Drawin g 16 , 17, and drawin g 18 a re the examples of the planar light 
source by light emitting devices other than LED which is independent and emits light in R light, G 
light, and B light. Drawing 1 6 i s a thin film inorganic EL element, an inorganic EL layer comprises 
material which emits light in R light, G light, and B light, and patterning formation is carried out 
so that it can be regarded as the point light source. A reflector is also separated corresponding 
to each color, it can be independent and each color can be made to emit light The light which 
emitted light from the inorganic EL layer like the precedent is made to make it parallel by a 
microlens array, and is emitted. Drawing 1 7 is an organic EL device, an organic 
electroluminescence layer comprises material which emits light in R light, G light, and B light, and 
patterning formation is carried out so that it can be regarded as the point light source. A 
cathode terminal is also separated corresponding to each color, it can be independent and each 
color can be made to emit light. The light which emitted light from the organic 
electroluminescence layer like the precedent is made to make it parallel by a microlens array, 
and is emitted. Drawing 18 is a field emission element, a fluorescent substance comprises 
material which emits light in R light, G light, and B light, and patterning formation is carried out 
so that it can be regarded as the point light source. A cathode terminal is also separated 
corresponding to each color, it can be independent and each color can be made to emit light, the 
light which emitted light from the fluorescent substance like the precedent — a microlens array 
— parallel — areHzing and it is emitted. According to the planar light source which can emit 
[ that it is independent and ] light, each color can constitute the display device which can be 
driven field sequential as mentioned above. 

[0030]Next, a 2nd embodiment of this invention is described with reference to figures. Drawing 
19 is a sectional view of the planar light source device concerning a 2nd embodiment of this 
invention. Drawin g 20 is an enlarged drawing of the planar light source shown in drawing 1 9 . In 
drawing 1 9. 10 is a transparent material of construction material, such as an acrylic, glass, and 
polycarbonate, and it is the emitted light which deflected 1 1 to the deflection means of a half 
mirror etc. and from which 12 deflected incident light perpendicularly. The medium which 
consists of a transparent material of a different refractive index from the transparent material 1 0 
as an example of the deflection means 1 1 is preferred. Actually, the transparent material 10 is 
fixed by two or more layer pile, and as shown in a figure, the meantime is aslant fixed by a glue 
line. This glue line is equivalent to the aforementioned deflection means 11, and that refractive 
index has few differences to the refractive index of the transparent material 10. 
[0031]As shown in the enlarged drawing of drawing 20, if it enters into the light guide plate 10, 
the collimating light 6 from the planar light source 1 by LED tip 2 and the microlens array 4 as 
shown in drawing 1 , One copy is reflected by the half mirror (or medium which consists of a 
transparent material of a different refractive index) 11, and it is perpendicularly emitted as the 
deviation 12. The remainder of the incident light 6 penetrates, and it is reflected one by one as 
one copy is reflected by the following half mirror 11. Since the combination of the light guide 
plate 10 and the planar light source unit 1 is developed by the drawing depth direction, outgoing 
radiation composition is carried out as the surface light source, and if the emitted light to a 
perpendicular direction places LCD, a flexible thin film type optical modulator, etc. which are not 
illustrated to the upper surface side of the transparent material 10 and enters the emitted light 
12, the display device of it will become possible. Surface light sourceHzation is also expanded. 
[0032]Srnce the collimating light 6 which entered into the transparent material 10 is decreased 
from the half mirror 1 1 of the first rank as it progresses to the right in the direction of the 
drawing right, When the interval between half mirror 1 1 narrows the interval of L6 and L7 grade 
and amends it from L1, from the transparent material 10, the emitted light 12 of uniform intensity 
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will be emitted, so that it may be compensated. It enters into the optical modulator which is not 
illustrating this, and a display device can be constituted. It is also possible by changing the 
composition of the above-mentioned light guide plate to separate the polarization component of 
an P wave and an S wave. Specifically, two or more layer pile and the meantime are fixed by the 
glue line equivalent to the deflection means 1 1 so that it may become 45 degrees of slant about 
the transparent material 10. The refractive index of a glue line chooses the charge of a binder 
from which the refractive index difference will be less than 3% to the refractive index of the 
transparent material 10. In this case, the brewster's angle of a transparent material and a glue 
line interface will be abbreviated 45 degree, a part of S wave polarization component of the light 
which enters into an interface is reflected, and it is emitted perpendicularly. An P wave 
polarization component goes straight on and penetrates a light guide plate. If 1/4 wavelength 
plate and a light reflector are formed in the termination side of a light guide plate and a light 
reflector is formed in the bottom, it will be reflected on the termination side, and the transmitted 
P wave polarization component will be changed into an S wave polarization component, and will 
progress toward a light source. Again, it reflects toward the bottom and a part of S wave 
polarization component which entered into the deflection means is perpendicularly emitted by 
the light reflector at the bottom. Therefore, perpendicularly, only an S wave polarization 
component will be emitted. By combining optical modulators, such as LCD using this planar light 
source device and polarization, the display device of high efficiency for light utilization can be 
constituted. Although the light source was used as the LED tip in said example, inorganic EL, 
organic electroluminescence, and a field emission element may be sufficient like a last example. 
[0033]This planar light source is suitable for the color display elements by field sequential drive. 
If the collimating light from R light source, G light source, illuminant B, and the planar light source 
by a microlens array is entered into a light guide plate like drawin g 2 1, a part of incident light is 
reflected by the half mirror, it is emitted perpendicularly, and each color can constitute an 
independently controllable collimation planar light source. In drawing 21 , although one light source 
is arranged to one micro lens, R light source, G light source, and illuminant B may be collected 
and arranged to one micro lens. The light source and micro lens of each color may be made to 
arrange suitably so that the inside of the field eventually emitted as a planar light source may 
become uniform [ luminosity and a color ]. According to the composition of this example, there is 
no necessity of arranging a collimation light source in [ of a planar light source / whole ] a field, 
it is possible to reduce substantially the number of light sources required for a collimation light 
source and area, and low cost can be realized. 

[0034]The planar light source of this invention and the example of the display device of the 
optical modulator by electric machine operation are described. Drawing 22 a nd drawing 23 are 
the example, and are an element which changes the optical length of a light interference thin film 
by electric machine operation, and controls light transmittance as an example of an optica) 
modulator. Wavelength of the planar light source of this invention is made into ** UV light, and 
the fluorescent substance formed at the glass substrate is arranged at the outgoing radiation 
side of an optical modulator. By the aforementioned ** UV light, excited light of the fluorescent 
substance is carried out, and it changes ** UV light into visible light. Drawing 22 and drawi ng 23 
are the explanatory views about a single pixel, and, as for a actual display device, this optical 
modulator is arranged at array form. 

[0035]In drawing 22 . the half mirror which consists of the super-thin film and dielectric multilayer 
of a transparent electrode and metal is formed on a glass substrate like drawing 22 ( b). and the 
transparent spacer which consists of insulator layers is provided on it. The flexible thin film 
furthermore supported by the glass substrate in the part via the opening on it is formed. A 
flexible thin film has the same half mirror and transparent electrode as the above-mentioned. As 
for the reflectance of a half mirror, 0.80 to about 0.95 are preferred. When the voltage between 
up-and-down transparent electrodes is 0, the optical length doff between up-and-down half 
mirrors is determined in a transparent spacer and an opening. On this optical modulator, the 
fluorescent substance side is made into the optical modulator side, and the glass substrate 
which has a fluorescent substance is arranged like drawing 22 (a), and the collimation planar light 
source which emits ** UV light like drawing 22 ( c) under this optical modulator is arranged. 
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[0036]On the other hand, if the voltage Von is impressed between up-and-down transparent 
electrpdes like drawing 23 . a flexible thin film will bend in the substrate side according to the 
electrostatic force committed between transparent electrodes, and a transparent spacer will be 
contacted. The optical length don between the half mirrors of the upper and lower sides at this 
time is determined only by a transparent spacer. Here, if optical length is set as doff=273nm and 
don=186nm, each spectral transmittance to the light which entered into the optical modulator at 
the abbreviated perpendicular will become like drawing 25. Therefore, if ** UV light (an optical 
characteristic is shown in drawin g 24 at this rate) enters into an optical modulator at an 
abbreviated perpendicular, ** UV light will be shaded at the time of voltage =0, and if the voltage 
Von is impressed, ** UV light will penetrate. The transmitted ** U.V light excites a fluorescent 
substance, and visible light is emitted. Since a fluorescent substance carries out dispersion 
luminescence, the element display of it which was dramatically excellent in the view angle 
characteristic is attained. If the fluorescent substance of R, G, and B is arranged for every pixel, 
a full color display can be realized easily. Here, if an optical modulator and the incidence angle 
through which it passes are large, spectral transmittance will shift to the short wavelength side, 
and the transmissivity at the result, especially the time of ON will become low. According to the 
collimation planar light source of this invention, it is possible to abolish such a problem. 
[0037]Next, the example of a field sequential drive is explained. Drawing 26 a rranges the optical 
modulator by the electric machine operation using the above-mentioned light interference to the 
collimation planar light source which R light, G light, and B light are independent, and can control. 
To the outgoing radiation side, the light diffusion layer formed at the glass substrate is arranged. 
If the LED tip of RGB is made to turn on one by one at intervals of 60 Hz with the field period of 
180 Hz as shown in drawin g 1 5 and the on/off timing of the optical modulator 13 is controlled by 
such composition, colored presentations, such as yellow, white, red, and green, will become 
possible. Here, diffusion outgoing radiation is carried out by the light diffusion layer, and the light 
which penetrated the optical modulator serves as a good display of a view angle characteristic. 
According to this example, a cheap display device is realizable with optical minuteness and the 
Takamitsu utilization efficiency. 

[0038] Although collimating light of the planar light source 1 was considered as the composition in 
which the micro lens 4d is entered in drawing 27, it may constitute so that the catoptric light of 
the half mirror 1 1 may be entered via the transparent material 10 of a front embodiment. The 
planar light source of this invention has effective incident angle dependency other than the 
above-mentioned example also to the optical modulator which poses a problem. 
[0039] 

[Effect of the Invention]By according to this invention, arranging two or more light emitting 
devices, such as a LED tip, EL or FED, on a flat surface, making it correspond to such emitted 
light, and allocating optical elements, such as a microlens array, as explained above, Since the 
planar light source which emits the collimating light of white or a color was constituted, it is 
effective in the planar light source of practical collimating light being acquired with easy 
composition. Since the display device of various kinds of methods, such as an electric machine 
operation method, can be constituted using the above-mentioned planar light source, it is 
effective in that there is little view angle dependence and a back light and light filters, such as a 
fluorescent lamp, are not needed and a high definition display device being obtained. 
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* NOTICES * 

JPO and INPIT^are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a lineblock diagram of the planar light source concerning a 1st embodiment of 
this invention. 

[Drawing 2] lt is a transverse-plane sectional view of the planar light source shown in drawing 1 . 
[Drawing 3] It is a sectional view of the planar light source which used the micro lens of drawin g 
2_as the spherical lens. 

[Drawing 4ll t is a figure showing the example which constituted the micro lens of drawing 2 f rom 
a mirror lens array. 

[Drawing 5]lt is a figure showing the structure of the LED tip shown in drawing 1, and wiring. 
[Drawing 6] It is a lineblock diagram of two or more LED twisted to a type hybrid every chip 
length. 

[Drawing 7] It is a lineblock diagram of two or more LED twisted to a type hybrid every chip 
width. 

[Drawing 8] It is a lineblock diagram of two or more LED twisted to monolithic formation. 
[Drawing 9] It is a figure showing the example to which the mirror lens array formation board was 
made to carry out the placed opposite of the LED tip mounting transparent substrate. 
[ Drawing 10] After filling up with and carrying out flattening of the transparent resin on a mirror 
lens array formation board, it is a figure showing the example which carried out arrangement 
mounting of the LED tip. 

[Drawing 11 l it is a figure showing the example which uses thin film inorganic matter EL for the 
planar light source of this invention. 

[Drawing 1 2]I t is a figure showing the example which uses organic electroluminescence for the 
planar light source of this invention. 

[ Drawing 13] It is a figure showing the example which uses a field emission (field emission) type 
light emitting device for the planar light source of this invention. 

[Drawing 14]It is a figure showing the example which used the LED tip of drawing 2 a s 3 color 
LED tip. 

[ Drawing 1 5]l t is an explanatory view of a field sequential drive of the planar light source shown 
in drawing 14 . 

[Drawing 16] It is a thin film inorganic EL element which has the inorganic EL layer which 
comprised material which emits light in R light, G light, and B light, and is a figure showing the 
example by which patterning formation was carried out so that it could be regarded as the point 
light source. 

[Drawing 1 7 ]It is the organic EL device provided with the organic electroluminescence layer 
which comprised material which emits light in R light, G light, and B light, and is a figure showing 
the example by which patterning formation was carried out so that it could be regarded as the 
point light source. 

[Drawing 18] It is the field emission element provided with the fluorescent substance which 
comprised material which emits light in R light, G light, and B light, and is a figure showing the 
example by which patterning formation was carried out so that it could be regarded as the point 
light source. 
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IOra\ftQngJ9lIt is a sectional view of the planar light source device concerning a 2nd embodiment 
of this invention. 

[Drawing 20llt is an enlarged drawing of the planar light source shown in drawing 19 . 
[Drawing 21 l it is an enlarged drawing of the collimation planar light source which carried out 
partial reflection of the collimating light from R light source, G light source, illuminant B, and the 
planar light source by a microlens array with the light guide plate and the half mirror, and was 
made controllable at each color independence. 

rDr^wing_22llt is one example of the planar light source of this invention, and the display device 
of the optical modulator by electric machine operation, and is a figure showing the time of the 
voltage between up-and-down transparent electrodes being 0. 

[Drawing 23llt is a figure showing the time of impressing the voltage Von between the 
transparent electrodes of the upper and lower sides of the display device of drawing 22 . 
[Drawing 24ll t is a diagram showing the spectral characteristic of ** UV light. 
[Drawing 25] an optical modulator — abbreviated — it is a diagram showing the spectral 
transmittance (wavelength versus relative intensity) of each optical length (279 nm and 186 nm) 
to a vertical light which ON shot. 

G^wing^6lThe optical modulator by the electric machine operation which used light 
interference to the collimation planar light source which R light, G light, and B light are 
independent, and can control is arranged, and a light diffusion layer is arranged to the outgoing 
radiation side, and it is an example of the display device of composition and is a figure showing 
the time of impressing the voltage Von between up-and-down transparent electrodes. 
lDj^dng_27]It is a sectional view of the display device concerning a 3rd embodiment of this 
invention. 

[Drawing 28]It is a lineblock diagram of the conventional display device. 

.[D^wingjgjlt is a figure showing the angle-of-visibility advanced type of the display device 

shown in drawing 28 . 

[Description of Notations] 

1 Planar light source 

2 LED tip 

3 Back substrate 

4 Microlens array 

5 Front substrate 

6 Collimating light 

7 R light LED tip 

8 G light LED tip 

9 B light LED tip 

1 0 Light guide plate 

1 1 Half mirror 

12 Catoptric light 

13 Optical modulator 

14 Diffusing element 

15 Pinhole 

16 Fluorescent substance 
23 Signal electrode 

29 Flexible thin film 
43 Scanning electrode 
45 Power supply 
169 Diffusion board 
161 Display device 
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